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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, 11-13, 15, 16 and 20-23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lane et al. (2,667,280) in view of Schmitkons et al. 
(5,739,429). Lane teaches a method and pumping system for powder (col. 1 lines 1-6), 
containing at least one powder pump (clearly seen in figure 1 ) fitted with a metering 
chamber (2a) which is bounded by a chamber housing (2) and an expelling element (4), 
said expelling element which is forward-displaceable relative to the chamber housing 
during a pressure stroke and backward during a suction stroke, the pump chamber 
comprising a powder intake duct (9) associated with a powder intake valve (8), further a 
powder outlet duct (18) associated with a powder outlet valve (17), and a compressed 
gas intake duct (12) associated with a compressed gas intake valve (14), the powder 
intake valve being opened to aspirate a metered quantity of powder into the metering 
chamber and the powder outlet valve and the compressed gas intake valve being 
closed (col. 3 lines 4-55), whereby the expelling element moving in the direction of the 
suction stroke is able to aspirate powder through the powder intake duct into the 
metering chamber (col. 3 lines 4-55), and the powder intake valve being closed in order 
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to convey the metered quantity of powder out of the metering chamber, and the powder 
outlet valve and the compressed gas intake duct are opened, as a result of which 
compressed gas flowing from the compressed gas intake duct is able to force the 
metered quantity of powder from the metering chamber into the powder outlet duct (col. 
3 lines 4-55), the excursion of the expelling element is constantly the same size for all 
stroke displacements; the powder intake valve and the powder outlet valve are 
automatic valves which are automatically opened resp. closed by the pressure 
differential across their two valve sides (col. 3 lines 4-24); the powder intake valve and 
the powder outlet valve are automatic valves actuated in the manner of a check valve 
by differential gas pressure across their valve element (col. 3 lines 4-24), said valve 
element being displaceable as a function of this gas pressure differential relative to a 
valve seat into its open or into its closed position and can be latched into said particular 
position (col. 3 lines 4-24). 

3. Lane fails to teach a pump control unit to drive the compressed gas intake valve, 
characterized in that the pump control unit comprises a time controller by means of 
which the conveyance of powder out of the metering chamber is initiated as a function 
of the predetermined delay time elapsed since a predetermined operational point, the 
compressed gas being introduced at the end of the time delay into the metering 
chamber and the quantity of powder metered until the end of the time delay is forced by 
the compressed gas out of the metering chamber; characterized in that the pump 
control unit comprises a timer and transmits each time, upon the lapse of a 
predetermined cycle time, control signals to a reversal device to reverse the motion of 
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the expelling element from suction stroke to pressure stroke and vice-versa from 
pressure stroke to suction stroke at the predetermined cycle time, and in that the pump 
control unit is designed to initiate at the time controller the predetermined delay time 
each time as a function of the time that control signal was generated which initiates the 
beginning of the suction stroke, the compressed gas being introduced at the end of said 
time delay into the metering chamber and the quantity of powder that was metered until 
the end of the delay time being forced out of the metering chamber by the compressed 
gas; characterized in that the pump control unit comprises a time controller to initiate 
powder conveyance, as a function of the predetermined delay time elapsed after a 
predetermined suction stroke position of the expelling element, out of the metering 
chamber, compressed gas being introduced at the end of the time delay into the 
metering chamber and the quantity of powder metered until the end of the delay time 
being forced by the compressed gas out of the metering chamber; characterized in that 
a second time delay takes place at least at one of the motion reversal dead points of the 
expelling element before the expelling element having moved in one direction is moved 
in the pertinent other direction. 

4. Schmitkons teaches a method and pump control unit (30) to drive the 
compressed gas intake valve (91 , 95, 97), characterized in that the pump control unit 
comprises a time controller (col. 12 lines 6-12) by means of which the conveyance of 
powder out of the metering chamber (18a, 18b, 18c) is initiated as a function of the 
predetermined delay time elapsed since a predetermined operational point (col. 7 lines 
8-32), the compressed gas being introduced at the end of the time delay into the 
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metering chamber and the quantity of powder metered until the end of the time delay is 
forced by the compressed gas out of the metering chamber (col. 1 1 line 58 - col. 12 line 
12); characterized in that the pump control unit comprises a timer (col. 7 line 33-40) and 
transmits each time, upon the lapse of a predetermined cycle time, control signals to a 
reversal device (col. 8 lines 51-65) to reverse the motion of the expelling element from 
suction stroke to pressure stroke and vice-versa from pressure stroke to suction stroke 
at the predetermined cycle time, and in that the pump control unit is designed to initiate 
at the time controller the predetermined delay time each time as a function of the time 
that control signal was generated which initiates the beginning of the suction stroke (col. 
8 lines 51-65), the compressed gas being introduced at the end of said time delay into 
the metering chamber and the quantity of powder that was metered until the end of the 
delay time being forced out of the metering chamber by the compressed gas (col. 1 1 
line 58 - col. 12 line 12); and by the pump control unit being designed to automatically 
compare the time of the sensor signal with the time of at least one of the monitoring 
control signals to deduce whether the time interval between said two times deviates 
from a predetermined value, and by generating an error signal when a predetermined 
deviation from the predetermined values does arise (col. 7 lines 33-58); the time delay 
is variably adjustable (col. 1 1 line 58 - col. 12 line 12); characterized in that the pump 
control unit comprises a time controller to initiate powder conveyance, as a function of 
the predetermined delay time elapsed after a predetermined suction stroke position of 
the expelling element out of the metering chamber (col. 7 lines 33-58), compressed gas 
being introduced at the end of the time delay into the metering chamber and the 
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quantity of powder metered until the end of the delay time being forced by the 
compressed gas out of the metering chamber (col. 1 1 line 58 - col. 12 line 12); 
characterized in that a second time delay takes place at least at one of the motion 
reversal dead points of the expelling element before the expelling element having 
moved in one direction is moved in the pertinent other direction (col. 8 lines 51-64). 

5. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the powder pump as taught by Lane to incorporate the control 
system as taught by Schmitkons as a means of monitoring the powder flow rate of the 
pump and providing a means of adjusting the flow rate of the powder (col. 3 lines 6-20). 

6. Claims 3, 4, 6-10, 14, 18, 19 and 24-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lane et al. (2,667,280) and Schmitkons et al. (5,739,429) in 
view of Elsey, Jr. et al. (5,816,778). The combination of Lane and Schmitkons teaches 
all of the above cited limitations, but fails to explicitly teach at least one monitoring 
sensor detecting when the expelling element is at a predetermined position and 
generating a signal upon detecting that the expelling element is in the predetermined 
position, by the pump control unit being operationally connected to the minimum of one 
monitoring sensor; at least two monitoring sensors which are connected to the pump 
control unit to detect when the expelling element is situated in one of two different 
predetermined positions and to generate sensor signals when detecting the expelling 
element in the predetermined positions; the predetermined suction stroke position is a 
suction stroke initial position; the predetermined suction stroke position is situated 
between a suction stroke initial position and a suction stroke final position; the 
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predetermined suction stroke position is situated between a suction stroke position and 
a suction stroke final position, nearer the former than the latter; least one sensor to 
generate a signal when the expelling element is situated in a predetermined suction 
stroke position; a pump control unit implementing the reversal of motions of the 
expelling element from suction stroke to pressure stroke and vice versa as a function of 
signals from sensors each of which generates a signal when the expelling element is 
situated along the stroke excursion at either of two predetermined motion reversal 
positions; characterized in that the expelling element is a flexible membrane; at least 
two of the said powder pumps are used, their powder intake ducts being connected or 
connectable to a powder source and their powder outlet ducts being connected or 
connectable to a common powder feed aperture, and in that the two powder pumps are 
operated in opposition whereby a metered quantity of powder may be expelled in 
alternating manner from the metering chamber of one powder pump or from the 
metering chamber of the other powder pump, by means of the compressed gas into the 
powder outlet duct , and reversely powder may be alternatingly aspirated through the 
powder intake ducts into either of the other metering chamber; the expelling element of 
the pumps are actuated by a common drive. 

7. Elsey teaches one monitoring sensor (52) detecting when the expelling element 
(33, 35) is at a predetermined position and generating a signal upon detecting that the 
expelling element is in the predetermined position (col. 2 lines 23-35), by the pump 
control unit being operationally connected to the minimum of one monitoring sensor 
(col. 2 lines 23-35); at least two monitoring sensors (52,54) which are connected to the 
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pump control unit to detect when the expelling element is situated in one of two different 
predetermined positions and to generate sensor signals when detecting the expelling 
element in the predetermined positions (col. 6 lines 42-67); the predetermined suction 
stroke position is a suction stroke initial position (col. 6 lines 18-41); the predetermined 
suction stroke position is situated between a suction stroke initial position and a suction 
stroke final position (col. 6 lines 42-67); the predetermined suction stroke position is 
situated between a suction stroke position and a suction stroke final position, nearer the 
former than the latter; least one sensor (col. 6 lines 42-67) to generate a signal when 
the expelling element is situated in a predetermined suction stroke position (col. 6 lines 
42-67); a pump control unit implementing the reversal of motions of the expelling 
element from suction stroke to pressure stroke and vice versa as a function of signals 
from sensors each of which generates a signal when the expelling element is situated 
along the stroke excursion at either of two predetermined motion reversal positions(col. 
6 lines 42-67); characterized in that the expelling element is a flexible membrane 
(33,35); at least two of the said powder pumps (44,46) are used, their powder intake 
ducts (80) being connected or connectable to a powder source (integral with 80) and 
their powder outlet ducts (90) being connected or connectable to a common powder 
feed aperture (integral with 90), and in that the two powder pumps are operated in 
opposition whereby a metered quantity of powder may be expelled in alternating 
manner from the metering chamber of one powder pump or from the metering chamber 
of the other powder pump (clearly seen in figure 2), and reversely powder may be 
alternatingly aspirated through the powder intake ducts into either of the other metering 
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chambers (col. 5 lines 23-47); the expelling element of the pumps are actuated by a 
common drive (col. 5 lines 30-46). 

8. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the pumping system disclosed by Lane and Schmitkons by 
incorporating the double diaphragm pump and positions sensing control unit as a 
means of increasing the flow of pumped material, and providing a durable, dependable 
control unit for controlling the stroke length of the pump and thus accurately controlling 
the overall flow of pumped material (col. 3 lines 49-67). 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lane et 
al. (2,667,280) and Schmitkons et al. (5,739,429) in view of Shutic et al. (5,078,084). 
The combination of Lane and Schmitkons teaches all of the limitations of claim 1 5, but 
fails to teach that the powder intake valve (38-1 , 38-2) and the powder outlet valve (42- 
1 , 42-2) are automatic valves of the duck bill kind of which the duck bill automatically 
opens and closes on account of the pressure difference between the inside and the 
outside of the duck bill. 

10. Shutic teaches a powder valve (149) which is an automatic valve of the duck bill 
kind of which the duck bill automatically opens and closes on account of the pressure 
difference between the inside and the outside of the duck bill (col. 9 lines 60-64). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
replace the powder intake and outlet valves as taught by Lane with duck bill type valves 
as taught by Shutic as a more reliable means of preventing the reverse flow of of 
powder material (col. 9 lines 60-64). 
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Conclusion 



1 1 . The prior art made of record on the attached Form 892 and not relied upon is 
considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan P. Gillan whose telephone number is 571-272- 
8381 . The examiner can normally be reached on 8:30 am - 5:00 pm; Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ehud Gartenberg can be reached on 571-272-4828. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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SUPERVISORY WVTENT EXAMINER 



